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(54) COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a standing wave of a frequency that corresponds 
to the path length of a loop antenna. 

SOLUTION: The path length of the loop antenna 31 is 180 mmwhen a standing wave of about 
832 MHz is generated in the loop antenna 31the inductance of a loop coil 91 is defined as 12 
nHand the capacitance of a capacitor 82 is defined as 3 pF. As a resulta resonance 
frequency is about 830 MHzwhich can eliminate the standing wave of 830 MHz and 
satisfactorily maintain receiving performance of a portable telephone set. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In a communication apparatus which performs communication which used electromagnetic 
induction via a loop antenna 

A filter from which a standing wave of frequency according to course length of said loop 
antenna by which it is generated on said loop antenna is removed is inserted in said loop 
antenna. 

A communication apparatus characterized by things. 
[Claim 2] 



Said communication apparatus is a noncontact IC card. 

The communication apparatus according to claim 1 which comes out and is characterized by 
a certain thing. 
[Claim 3] 

A reader writer in which reading and said communication apparatus write data to a 
noncontact IC card 

The communication apparatus according to claim 1 which comes out and is characterized by 
a certain thing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the communication apparatus which the standing wave of 
frequency according to the course length of the loop antenna is radiatedand controls things 
about a communication apparatus. 
[0002] 

[Description of the Prior Art] 

The noncontact IC card 1 which performs short-distance-radio communication mutually as 
shown in drawing 1 or drawing 2 and various kinds of systems using the reader writer 4 are 
built. For examplethe system which can use a wicket only by a user approaching the reader 
writer 4 in which the noncontact IC card 1 in which the ticket information of the train was 
memorized was formed by the ticket examining machine exists. 
[0003] 

[Problem(s) to be Solved by the Invention] 

By the wayalthough short-distance-radio communication of the noncontact IC card 1 and 
the reader writer 4 is performed by transmitting and receiving electromagnetic waves via 
each loop antenna 2 and 5There is the characteristic of the loop antennas 2 and 5 radiating 
the standing wave of the frequency according to the course lengthor receiving efficiently the 
high frequency component according to course length. 
[0004] 

When the course length of the loop antenna 2 of the noncontact IC card 1 and the loop 
antenna 5 of the reader writer 4 is equalfrom this the loop antenna 2 of the noncontact IC 
card 1The high frequency radiated from the loop antenna 5 of the reader writer 4 was 
received efficientlyand there was a problem of each element (IC chip) which constitutes the 
IC card circuit 3 of the noncontact IC card 1 breaking down. 
[0005] 

Since the transmission and reception of a loop antenna are reversiblethe loop antenna 2 of 
the noncontact IC card 1 amplifies the received high frequencyand radiates the 2nd order. As 



a resultsince the high frequency radiated the 2nd order is efficiently received when the 
wireless-radios machine (not shown) which are the degrees of positive feeling and receive a 
signalsuch as a portable telephoneis near the noncontact IC card 1 When the high frequency 
was a thing near the communication frequency zone of a wireless-radios machinethere was a 
problem of the receiving performance of a wireless-radios machine falling remarkably. 
[0006] 

For exampleas a shortening coefficient of wavelength shows in a formula (Dwhen it is 0.5 and 
the course length L of the loop antenna 5 of the reader writer 4 is 1 80 mmas shown in a 
formula (2)an 830-MHz standing wave occurs. C in a formula (2) is velocity-oHight [ in a 
vacuum ] (m/s)and the value is 2.99792458 (m/s). 
[Equation 1] 



[Equation 2] 



[0007] 

That isthis standing wave turns into an interference to the wireless-radios machine which 

uses 800 MHz bands. 

[0008] 

In the portable telephone which is furthermore proposed in recent years and which carries 
the reader writer 4when it is the frequency near the communication band(referring to the 
patent documents) and the standing wave emitted from the carried loop antenna 5 of the 
reader writer 4 turn into an interference of a portable telephoneand reduces receiving 
performance. 
[0009] 

This invention is made in view of such a situationradiation of the high frequency from the 
reader writer 4 is controlledand the high frequency is made not to be received by the 
noncontact IC card 1 . 
[0010] 

Since the loop antennas 2 and 5 radiate electromagnetic waves using electromagnetic 
inductionin order to generate an electric field efficientlyin the designreservation of the 
effective area product is made important. It is the frequency in which a transmission carrier 
is comparatively low in the radio of 13.56 MHzand the high frequency radiated fulfills enough 
regulation of the radio law shown in drawing 3 . That issince it was suchin the 
formercontrolling the high frequency according to course length radiated from the loop 
antennas 2 and 5 seldom attracted attentionand the art for solving a problem which was 
mentioned above was not developed. 
[0011] 



[Patent literature] 
JPH1 1-2131 1 1A 
[0012] 

[Means for Solving the Problem] 

A filter from which a standing wave of frequency according to course length of a loop 
antenna by which it is generated on a loop antenna is removed is inserted in an antenna of a 
communication apparatus of this invention. 
[0013] 

A communication apparatus can be used as a noncontact IC card. 
[0014] 

A communication apparatus can be made into a reader writer which write data to a 

noncontact IC card. 

[0015] 

[Embodiment of the Invention] 

Drawing 4 shows the example of composition of the portable telephone 10 which has the 
non-contact IC card function and reader writer function which applied this invention. 
[0016] 

The transmission section 12 performs digital-to-analog-conversion processingfrequency 
conversion processingetc. to the speech information supplied from DSP14and transmits the 
audio signal acquired as a result to a base station (not shown) via the antenna 1 1 . 
[0017] 

The receive section 13 amplifies the RF signal received with the antenna 11 for 
exampleperforms frequency conversion processinganalog-to-digital-conversion 
processingetc.and outputs the speech information acquired as a result to DSP14. 
[0018] 

In the transmission section 12 and the receive section 13communication based on a PDC 
(Personal Digital Cellular) method or IMT-2000 DS-CDMA System is performedfor example. 
[0019] 

As opposed to the speech information supplied from the receive section 1 3DSP(Digital Signal 
Processor) 14 performs spectrum back-diffusion-of-gas processingand outputs the data 
obtained as a result to the voice processing part 15. DSP14 performs spectrum diffusion 
treatment to the speech information supplied from the voice processing part 15and outputs 
the data obtained as a result to the transmission section 1 2. 
[0020] 

The voice processing part 15 changes into speech information the sound of the user 
collected by the microphone 17and outputs it to DSP14. The voice processing part 15 
changes into an analog voice signal the speech information supplied from DSPHand outputs 
it from the loudspeaker 16. 
[0021] 

The indicator 18 is constituted by LCD (Liquid Crystal Display) etc.and displays the screen 
corresponding to the information supplied from CPU20. The input part 19 detects a user's 



input to the ten key formed in the case surface of the portable telephone 10a telephone call 
buttonand various kinds of buttonssuch as a power buttonand outputs the signal 
corresponding to the detection to CPU20. 
[0022] 

The noncontact IC card circuit 32 makes an internal circuit drive by the DC power supply 
produced by rectifying the subcarrier of the electromagnetic wavewhen the electromagnetic 
waves as a question signal sent out from the external reader writer (not shown) are received 
via the loop antenna 31. And according to the received question signalthe noncontact IC 
card circuit 32 changes the load between itself and the loop antenna 31 performs amplitude 
modulationand sends out a reply signal to an external reader writer via the loop antenna 31. 
[0023] 

Based on the data supplied from CPU20the reader writer circuit 33The ASK (Amplitude Shift 
Keying) abnormal conditions of the subcarrier of the predetermined frequency supplied from 
an oscillator (not shown) are carried outand the modulated wave generated as a result is 
outputted from the loop antenna 31 as electromagnetic waves. 
[0024] 

When the reply signal (ASK modulation wave) from an external noncontact IC card is 
received via the loop antenna 31 in the reader writer circuit 33It restores to itand to the data 
to which it restoredBPSK recovery processing (decoding of the Manchester code) is 
performed furtherand predetermined data is acquired. 
[0025] 

CPlKCentral Processing Unit) 20The control program stored in ROM(Read Only Memory) 21 
is developed to RAM(Random Access Memory) 22and operation of the whole portable 
telephone 10 is controlled according to the control program. 
[0026] 

The drive 41 is connected to CPU20 if needed. CPU20 reads a computer program from the 
magnetic disk 51 with which the drive 41 is equipped suitablythe optical disc 52the magneto- 
optical disc 53or the semiconductor memory 54and installs it in storage parts storessuch as 
a flash memory which is not illustrated. 
[0027] 

Drawing 5 shows the example of composition of the noncontact IC card circuit 32 and the 

reader writer circuit 33. 

[0028] 

It is radiated from an external reader writer and the signal corresponding to the 
electromagnetic waves received in the loop antenna 31 is supplied to the rectification circuit 
41 of the noncontact IC card circuit 32. 
[0029] 

The rectification circuit 41 comprises the diode 51 and the capacitor 52and supplies the 
signal supplied from the loop antenna 31 to regulator and HPF42 which does not illustrate 
the voltage of rectification smoothnessthen a positive level [ both ]. After the voltage of the 
positive level from the rectification circuit 41 supplied to the regulator is stabilized there and 



changed into the direct current voltage of a predetermined levelit is supplied to each part as 

electric power. 

[0030] 

HPF(High Pass Filter) 42 consists of the capacitor 53 and the resistance 54from the voltage 
of the positive level supplied from the rectification circuit 41 eliminates a high-frequency 
component and supplies it to the received-data acquisition part 43. 
[0031] 

The received-data acquisition part 43 consists of an amplifying circuit or a demodulator 
circuitrestores to the signal supplied from HPF42and outputs to CPU20 the data (data 
transmitted from the external reader writer) obtained as a result. 
[0032] 

The modulation circuit 44 comprises the resistance 55 and a series circuit of FET(Field 
Effect Transistor) 56and is connected in parallel with the loop antenna 31. FET56 is turned 
on and off based on the data transmitted to the reader writer of the exterior supplied from 
the send data feed zone 45. 
[0033] 

Namelysince it is not inserted in parallel to the loop antenna 31 based on the data 
transmitted to an external reader writer in the resistance 55The load of the loop antenna of 
the reader writer of the exterior by which inductive coupling is carried out via the loop 
antenna 31 according to it can be changed. Thusaccording to the data to transmitdata is 
transmitted to an external reader writer from the noncontact IC card circuit 32 by changing 
the load of the loop antenna of an external reader writer. 
[0034] 

The antenna drive circuit 61 of the reader writer circuit 33 performs a modulation process 
based on the send data inputted from the send data feed zone 63 to the transmit carrier 
signal inputted from the transmission carrier feed zone 62. 
[0035] 

The transmit carrier signal from the transmission carrier feed zone 62 is inputted into the 
inverter 71 of the antenna drive circuit 61the inverter 74and the inverter 
75respectivelyandspecificallythe positive/negative of amplitude is reversed there. The output 
signal of the inverter 71 is inputted into the inverter 72 and the inverter 73and the 
positive/negative of amplitude is reversed further there (returned). 
[0036] 

The send data signal from the send data feed zone 63 is inputted into the three-state 
control terminal of the inverter 73 and the inverter 75respectivelyand determines 
enabling/disable state of the inverters 73 and 75. 
[0037] 

Although the output signal (transmit carrier signal with which the positive/negative of 
amplitude is not reversed) from the inverter 72and the output signal (transmit carrier signal 
with which the positive/negative of amplitude is not reversed) from the inverter 73 are 
superimposed in the point of contact aASK (Amplitude Shift Keying) abnormal conditions are 



carried out by the state (enabling or disabling) of the inverter 73 at this time. 
[0038] 

Although the output signal (transmit carrier signal with which the positive/negative of 
amplitude was reversed) from the inverter 74and the output signal (transmit carrier signal 
with which the positive/negative of amplitude was reversed) from the inverter 75 are 
superimposed in the point of contact bASK modulation is carried out by the state (enabling 
or disabling) of the inverter 75 at this time. 
[0039] 

The signal on which it was superimposed in the point of contact a and the point of contact b 
is outputted to the loop antenna 31 respectively. That isthe current (differential output) of 
reverse polarity with an equal absolute value is outputted to the loop antenna 31 as drive 
current via the point of contact a and the point of contact b. From the loop antenna 31 the 
electromagnetic waves according to the current are emitted. 
[0040] 

Since it was made to drive the loop antenna 31 by a differential output in this waythe 

influence of the noise in a transmission line can be inhibited. 

[0041] 

The received-data acquisition part 64 acquires the data outputted from the external 
noncontact IC card based on the signal supplied from the antenna drive circuit 61 and 
outputs it to CPU20. 
[0042] 

Nextthe composition of the loop antenna 31 is explained. The filter 81 which comprises the 
loop coil 91 and the capacitor 92 is inserted in the loop antenna 31. That isthe signal of the 
frequency which resonates between the loop coil 91 and the capacitor 92 with the filter 81 
among the high frequency generated on the loop antenna 31 is removed. 
[0043] 

The course length L of the loop antenna 31 is 180 mmas shown [ the loop antenna 31 ] in 
the formula (1) and the formula (2)when about 830-MHz standing wave occursinductance of 
the loop coil 91 is set to 12nHand electric capacity of the capacitor 92 is made it with 3 pF. 
As a resultsince resonance frequency is set to about 830 MHz as shown in a formula (3)it 
can cut an 830-MHz standing wave. 
[Equation 3] 



[0044] 

Thussince the filter 81 from which the standing wave of frequency according to the course 
length is removed to the loop antenna 31 was formedthe high frequency is no longer 
radiatedand it is no longer received. As a resultfailure of each part of the noncontact IC card 
circuit 32 can be preventedor the receiving performance of the portable telephone 10 can be 
held good. 



[0045] 

Although the portable telephone 10 which has a non-contact IC card function and a reader 
writer function above was explained as an examplethis invention is applicable also to the loop 
antenna of a noncontact IC card simple substance or a reader writer simple substance. 
[0046] 

When course length of the loop antenna 31 is 180 mmfor examplesince a standing wave of 
one its times [ besides 830 MHz ] the frequency of N (23...) occursa filter from which they 
are removable can be formed further correctly. 
[0047] 

[Effect of the Invention] 

According to this inventionthe standing wave of frequency according to the course length of 
the loop antenna is removable. 
[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the example of composition of the conventional 
noncontact IC card. 

[Drawing 2] It is a block diagram showing the example of composition of the conventional 
reader writer. 

[Drawing 3] It is a figure showing the contents of radio law. 

[Drawing 4] It is a block diagram showing the example of composition of the portable 
telephone which applied this invention. 

[Drawing 5] It is a block diagram showing the noncontact IC card circuit of drawing 4 a reader 
writer circuitand the example of composition of an antenna. 
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